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INTRODUCTION:  No  consensus  exists  regarding  deﬁnitive  management  of  colonic  perforation  in
Ehlers–Danlos  syndrome  (EDS),  with  various  authors  advocating  different  operative  techniques.  Sponta-
neous  colonic  perforation  is  a recognised  complication  of  vascular-type  EDS  (type  IV),  with  many  reported
cases  in  the  literature.  No  such  cases  have  been  reported  concerning  classical-type  EDS  (type  I/II).
PRESENTATION OF  CASE:  A  55-year-old  male  with  a family  history  of  EDS  presented  with  acute  lower
abdominal  pain  and  signs  of localised  peritonitis.  Following  resuscitation,  computerised  tomography
identiﬁed  perforation  of a sigmoid  diverticulum  with  localised  intraperitoneal  air.  Considering  the
potential  complications  associated  with  laparotomy  in  a patient  with  EDS,  a trial  of  conservative  man-
agement  was  undertaken  including  image-guided  drainage  of a mesenteric  abscess.  Intensive  care
monitoring,  nutritional  support  and  intravenous  antibiotics  also  facilitated  successful  non-operative
management.  Following  discharge,  molecular  studies  conﬁrmed  COL5A1  mutation,  and  a diagnosis  of
classical  Ehlers–Danlos  syndrome  was  established.
DISCUSSION: This  is  the  ﬁrst reported  case  of successful  conservative  management  of colonic  diverticular
perforation  in a patient  with  classical  Ehlers–Danlos  syndrome.
CONCLUSION: EDS  is highly  signiﬁcant  in the  surgical  context,  with  the  causative  genetic  factors  serving
to  further  complicate  the  course  of surgical  intervention.  In  the  absence  of consensus  regarding  best
surgical  management,  due  consideration  should  be given  to non-operative  management  of benign  colonic
perforation.
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. Introduction
Ehlers–Danlos syndrome (EDS) is a heterogenous group of her-
table connective tissue disorders that are characterised by joint
ypermobility, skin hyperextensibility and tissue friability. Due to
ariation in clinical expression, prevalence is difﬁcult to determine
ith estimates ranging from 1:5000 to 1:25,000 people.1,2 The
illefranche classiﬁcation differentiates six types of Ehlers–Danlos
yndrome, as outlined in Table 1.3,4 Classical and Hypermobility
DS comprise 90% of cases, Vascular EDS less than 10% and the
ther three subtypes the remainder.5
EDS is caused by mutations in genes coding for speciﬁc colla-
Open access under CC BY-NC-NDens or for enzymes involved in modifying these collagens.4 As
hese defective collagens are widely distributed throughout the
ody, various complications result, including spontaneous rupture
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of vessels, perforation of hollow organs, prolonged bleeding time,
abdominal wall herniation and poor wound healing.6 Although
surgical intervention is necessary in many acute presentations of
EDS, the aforementioned factors present signiﬁcant technical chal-
lenges, with high rates of morbidity and mortality.7,8 In this report,
we outline a prolonged conservative management approach in
a 55-year-old male with suspected EDS, presenting with colonic
diverticular perforation.
2.  Presentation of case
In  late October 2012 a 55-year old male presented to the emer-
gency department complaining of acute onset lower abdominal
pain. His background medical history comprised percutaneous
coronary intervention for treatment of myocardial infarction,
which occurred four weeks prior to this presentation. Frequent
attendances at the orthopaedic department for management of
recurrent joint effusions and joint pain were noted. The patient’s
brother was recently diagnosed with Ehlers–Danlos syndrome and
 e.his father had died of ruptured abdominal aortic aneurysm.
On  clinical examination, he was  pyrexial with tenderness across
the lower abdomen. Laboratory investigations revealed elevated
inﬂammatory markers and erect chest X-ray did not reveal free
 Ltd.  Open access under CC BY-NC-ND license.
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Table 1
Villefranche classiﬁcation of Ehlers–Danlos syndrome.
Villefranche name EDS Type Inheritance Gene defect
Classical I/II AD COL5A1/COL5A2
Hypermobility III AD Unknown
Vascular IV AD COL3A1
Kyphoscoliosis I AR PLOD1
Arthrochalasia VIIa/VIIb AD COL1A1/COL1A2
Dermatosparaxis VIIc AR ADAMTS-2
Data from Beighton et al. and De Paepe et al.3,4.
Abbreviations: EDS, Ehlers–Danlos syndrome; AD, autosomal dominant; AR, autoso-
mal recessive; COL5A1, collagen V alpha-1 gene; COL5A2, collagen V alpha-2 gene;
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8OL3A1, collagen III alpha-1 gene; PLOD1, lysyl hydroxylase 1; COL1A1, collagen I
lpha-1 gene; COL2A2, collagen I alpha-2 gene; ADAMTS-2, a disintegrin-like and
etalloprotease with thrombospondin motifs 2.
ir under the diaphragm. Following initial resuscitation with
ntravenous ﬂuids and antibiotics, computerised tomography of the
bdomen and pelvis was performed, revealing perforation of a sig-
oid colon diverticulum with a small quantity of free air. Given the
amily history and clinical suspicion of EDS, a trial of conservative
anagement was undertaken. This was followed by percutaneous,
ltrasound-guided drainage of a mesenteric collection performed
ight days after admission (Figs. 1 and 2). A pigtail drainage catheter
as inserted through an impending ﬁstula tract with successful
rainage of four hundred millilitres of pus.
The patient was thereafter transferred to the intensive care
nit (ICU) for further monitoring and intensive medical manage-
ent, including commencement of intravenous nutrition. Within
he next several days, a progressive cellulitis developed around
he percutaneous drain site, which spread to involve the lower
nterior abdominal wall and perineum, raising the possibility of
ecrotising fasciitis. Daily consultant microbiological advice was
btained which facilitated management of this cellulitis with pro-
onged intravenous antibiotic therapy. Clinical improvement was
oted over a number of weeks and repeat computerised tomogra-
hy demonstrated resolving mesenteric collection.
Recovery was then complicated at two months when signs
f septic shock developed. This was attributed to central venous
atheter sepsis and necessitated transfer back to the ICU for
notropic support. During this time, the patient had another
yocardial infarction. This was managed medically with anti-
latelet agents as the patient was not suitable for ambulance
ransfer to the nearest interventional cardiology centre, located
0 km away. Over the following weeks all evidence of sepsis
Fig. 1. Coronal CT image of mesenteric abscess and developing cutaneous ﬁstula.Fig. 2. Axial CT image of mesenteric abscess containing air-ﬂuid level prior to
drainage.
subsided and transfer to the ward was once more possible. At
this time, the patient was passing bowel motions, ambulating and
tolerating oral nutrition. Extensive nursing, dietician and physio-
therapy inputs were required. Following ten weeks of inpatient
care the patient was  discharged to a rehabilitation unit. Review at
the surgical out-patient clinic six weeks post-discharge revealed
an asymptomatic patient with satisfactory bowel function and
resolution of the cutaneous ﬁstula.
Following recovery, specialist review was arranged at the
National Centre for Medical Genetics with a consultant clinical
geneticist. A clinical diagnosis of Ehlers–Danlos syndrome Type II
was made, as a result of skin scarring and texture, laxity of joints and
ruptured colonic diverticulum. Molecular studies demonstrated
COL5A1 mutation, and the diagnosis of Type II Ehlers–Danlos syn-
drome was  conﬁrmed. Two  further siblings are currently awaiting
the results of genetic testing. Of interest, one of these siblings has
undergone laparoscopic cholecystectomy at our institution previ-
ously without complication.
3.  Discussion
Recognised complications of gastrointestinal surgical interven-
tion in EDS patients include difﬁcult haemostasis, tissue friability,
evisceration, enterocutaneous ﬁstula formation, wound dehiscence
and intraperitoneal adhesions.7,9–11 Consequently, the surgical
management of these patients presents signiﬁcant technical issues
with high rates of patient morbidity and mortality.8 In the case
of our patient, with no deﬁnitive diagnosis of EDS upon pre-
sentation, these potential complicating factors were carefully
considered before a prolonged trial of conservative management
was undertaken. Treatment of bowel perforation in EDS remains
controversial, with no deﬁnitive guidelines or consensus regarding
surgical management. This is likely due to the rarity of the syn-
drome preventing formation of an evidence-based approach to
management. In the available literature, treatment strategies have
varied greatly. While different surgical procedures have been
advised by various authors, none has proven superior.
Jabbar advises emergent surgical intervention, considering
a classical Hartmann’s procedure with distal mucous ﬁstula or
12Hartmann’s pouch most efﬁcient. Freeman et al. support the use
of total abdominal colectomy with end ileostomy. In their study of
41 such patients, 15 of the 27 who  underwent resection with diver-
sion experienced reperforation, while the 11 treated with total
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bdominal colectomy avoided further complications.13 As rectal
r small bowel perforation is known to be infrequent compared to
igmoid perforation in EDS patients, Fuchs et al. suggest subtotal
olectomy with either end-ileostomy or ileo-rectal anastomosis as
 viable option.14
The majority of authors agree that primary re-anastomosis after
artial colectomy should be avoided, as the formation of permanent
nd-colostomy or ileostomy is known to greatly reduce the risk of
nastomotic breakdown.9,10,12 No literature pertaining to conser-
ative management of colonic perforation in classical EDS could
e identiﬁed. This case describes the ﬁrst reported conservative
anagement of diverticular colonic perforation in a patient with
lassical EDS.
Diverticulae have been reported at multiple anatomical sites
n patients with EDS including stomach, small bowel, large bowel
nd urinary bladder.15–18 Given the underlying genetic factors
esponsible for collagen production in EDS patients, the reported
ssociated risk of perforation at diverticular sites varies.
The  localised nature of the inﬂammatory process facilitated
n interventional radiological response, thus avoiding surgery
ompletely. Apart from the known risks of surgical intervention
ssociated with EDS, the management of our patient was  also sig-
iﬁcantly inﬂuenced by concomitant cardiac disease. Structural
ardiac abnormalities are less frequently reported in the classi-
al variant of EDS. Mitral valve prolapse and occasionally, tricuspid
alve prolapse may  occur.16 In addition, aortic root dilatation has
een reported.16 Spontaneous rupture of large arteries, intracra-
ial aneurysms and arteriovenous ﬁstulae may  occur in patients
ith classical EDS, but this is more likely to occur in vascular
DS.
. Conclusion
EDS is highly signiﬁcant in the surgical context, with the
ausative genetic factors serving to further complicate the course
f surgical intervention. In the absence of consensus regarding
est surgical management, due consideration should be given to
ll treatment modalities prior to intervention. There is an evident
equirement for further research to enable development of effective
anagement guidelines. Although emergent surgical intervention
s reported, this case illustrates that, in classical EDS particularly, a
rial of conservative management may  prove successful in selected
ases and avoid the potential myriad of perioperative complications
f Ehlers–Danlos syndrome.
uthor  contributionsM.C.  Casey: collection of data and writing of paper, I. Robertson:
riting, P.S. Waters: literature review, J. Hanaghan: interpretation
f images and critical review, W.  Khan: writing and critical review,
. Barry: study design and critical review.
1
pen Access
his  article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.PEN  ACCESS
rgery Case Reports 5 (2014) 135–137 137
Conﬂict  of interest statement
None.
Funding
None.
Ethical  approval
Consent has been obtained and consent statement has been
included in the manuscript.
References
1. Steinmann B, Royce P, Superti-Furga A. The Ehlers–Danlos syndrome. In: Con-
nective tissue and its heritable disorders. 2nd ed New York: Wiley-Liss, Inc.;
2002.
2. Germain DP. Ehlers–Danlos syndrome type IV. Orphanet J Rare Dis 2007;2:
32.
3. Beighton P, De Paepe A, Steinmann B, Tsipouras P, Wenstrup RJ. Ehlers–Danlos
syndromes:  revised nosology, Villefranche, 1997. Am J Med  Genet 1998;77:
31–7.
4. De Paepe A, Malfait F. Bleeding and bruising in patients with Ehlers–Danlos
syndrome  and other collagen vascular disorders. Br J Haematol 2004;127:
491–500.
5.  Fernandes N, Schwartz RA. ‘Hyperextensive’ review of Ehlers–Danlos syndrome.
Cutis 2008;82:242–8.
6. Malfait F, Wenstrup R, De Paepe A. Clinical, genetic aspects of Ehlers–Danlos
syndrome,  classic type. Genet Med  2010;12:597–605.
7.  Beighton P, Lamont Murdoch JL, Votteler T. Gastrointestinal complications of
the Ehlers–Danlos syndrome. Gut 1969;10:1004–8.
8.  Beighton P, Horan FT. Surgical aspects of the Ehlers–Danlos syndrome, a survey
of 100 cases. Brit J Surg 1969;56:255–9.
9. Bläker H, Funke B, Hausser I, Hackert T, Schirmacher P, Autschbach F. Pathology
of  the large intestine in patients with vascular type Ehlers–Danlos syndrome.
Virchows  Arch 2007;450:713–7.
0. Pepin M,  Schwarze U, Suprti-Furga A, Clinical Byers P. Genetic features
of  Ehlers–Danlos syndrome Type IV, the vascular type. N Engl J Med
2000;342:673–80.
1.  Berney T, La Scala G, Vettorel D, Gumowski D, Hauser C, Frileux P, et al.
Surgical pitfalls in a patient with type IV Ehlers–Danlos syndrome and
spontaneous  colonic rupture. Report of a case. Dis Colon Rectum 1994;37:
1038–42.
2.  Abdul Jabbar AS. Ehlers–Danlos syndrome Type IV associated with arterial and
bowel perforation. Ann Saudi Med  2000;20:5–6.
3.  Freeman RK, Swegle J, Sise MJ.  The Surgical complications of EDS. Am Surg
1996;62:869–73.
4. Fuchs J, Fishman S. Management of spontaneous colonic perforation in
Ehlers–Danlos syndrome Type IV. J Pediatr Surg 2004;39:e1–3.
5. Handa S, Sethuraman G, Mohan A, Sharma VK. Ehlers–Danlos syndrome with
bladder diverticula. Br J Dermatol 2001;144:1084–5.
6.  Cuckow PM,  Blackhall RJ, Mouriquand PD. Huge bladder diverticula associated
with Ehlers–Danlos syndrome. J R Soc Med  1994;87:290–1.
7.  Gomez Sugranes JR, Luengo Rodriguez de Ledesma L, Castellote Caizal M,
Ros Lopez S, Mayayo Artal E. Perforation of small intestine diverticulum in
Ehlers–Danlos syndrome. Rev Esp Enferm Dig 1995;18:84–6.
8. Brombart M,  Coupatex G, Laurent Y. Contribution to the study of the etiology of
hiatus hernia and of diverticulosis of the digestive tract; a case of Ehlers–Danlos
disease  associated with hiatus hernia, a diverticulum of the stomach, a divertic-
ulum of the duodenum, a colic diverticulosis and a sideropenic anaemia. Arch
Mal Appar Dig Mal  Nutr 1952;41:413–20.uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are
